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(54) BLIND EQUALIZATION SYSTEM AND CONTROL METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To provide a blind equalization system and 
the control method for controlling the conversion of 
mutual algorithm between the Godard algorithm and DDA 
so as to perform faster and more excellent equalization 

by adaptively performing the conversion between the i f 1 i f ia 

Godard algorithm and the DDA and the conversion of a 
step size by the convergence degree of received signals 
in the blind equalization system used on the reception 
side of digital communication. 

CONSTITUTION: A distance average value between 
equalized signals and decision points corresponding to DO *«frfi 
the equalized signals on an array is calculated (15a and 

15b), and when the distance average value is not smaller wwm» 
than a prescribed threshold value, the conversion to 
decision directed algorithm(DDA) 14 is performed and an 
equalization coefficient is calculated. When the distance 
average value is larger than a prescribed different 
threshold value, it is turned to the algorithm 13 and the 
equalization coefficient is calculated (15c). 
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(57) r 11 r« 

A <ir D D AM^tBSr /u=* y XA<7>te*SrSJ«l-t--5 fc» 
(Ozf=7^ is h'^Hkisxr &Rvt^<nfflm?jfe$:mm-t 
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( 2 ) 

1 

mtr =r y x a \z x <o m*k £ ti 5 «Mfc««kfc icty 
WHWcsmt. io 

ffJEflJJBSNfcwSg 1 Tvu=* y XAtJJiS-fSi^HttSr 

HtlE^S $ tt^m 1 * X y XTttrfEm 17^11 

XA&IWtU HHEgll x^y^-fr-fXSraufcWfcfcJE 

s i aawt ttifc-t-ass i 

WE*iJt«»l»«>Jttt*g*KJ:5, fflrE4MbfltSUS£ 20 

HtfC: J: S^-ffifc/BV^TtiJE*^ Xfcjg 2 

xff XfcStJE-t-S * 2 t , 

SfJiE^M * ItrtiJB 2^fy ^f-^ Xlc J: *) flfrEIB 2 7^ 

* * § us 2 jgfs^fkj&pg t , 

fltjEIB 2 Jt«^lttaitteil$*i:: i 9 , iifrE«fl:fl*B3g£ 

<Dtitb<F>T;U=f y XASrflfffE^ 2 7Vu=f y XA*»bWIE 

s& i r =f y x a kheim- * $ 2 igs&j&pg 1 &^tr r t 

2 ] ttEttm*ft:&Ptf i*. 
mJE3B 1 TAr=t y XAro^frElftSr IB 3 SUNK t ifcft-T 

yWXSrfflv^cgl T/u-^y XA<£>H?f Sr^T 
Sr^tr r i it5BI ** 1 SEftw/? 

itw-rsttt. iEf i r/u^y XAoxfy^x 
e-r s r. t sr#^<t -ran *gi 2 EtwT'y^ ^ kshk 

[ »** 4 ] ttFESB 1 au&Wfc&MFtt. 

Hff^n-SSdE^l T/u=fy XAt^iCi-^^fSi^— 50 
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2 

ffifcSB 1 * u- y •> a A- Kffi t Jt»i-5S(®i: , 
MfSJttSf <fc •? iftE^ 7— fitri s 3l UUy5/3A- Kfiti 

9'h£tt*ttf, iltrESBi ryw=?y XAroUffisiScfr ±9 
WEJg 1 ^-r- y X£M'> £-t£ Z>fkmt , 

Ei7-fi)iS Ui"y>3A K4£ J: 9 v Lit 
ttFEii^D 1 te^S^^filS:^ 1 £W t tttH 

stiEJt^tr ion lEtftK^xft^ff i mmmx *> * $ 

rMitf, StrE^ i s'7 p -y--r XM'P8>mxfe*ft o c 

i * t-rz,m*m4 e® © K«Wk -> ^ ^ 

[I»*96] WE^ 1 GmBtXtt. WEit««-J:9* 

jr 2 ryu^ y x^ fctesi-ra - 1 1 1-5 5 

Jt0ij-rsfa<t, ii2i2 7^^!)XAo^Ty7 , t-Yx 

ro*^:fiS<!:w5*), /J^v^itSrME^ 2^^5/7"^ X 

in«98] ffiE£23«ft&l*tt. 

Hff StrEM 2 r /u =r y x a Km-r 5 ttrE^ 9 - 

SffEiteic j; •? ffTE^- 7 — fit^SflEm 2^Uy> 3 ^K 

*fjE^2T/u^y xaw^ihi^ 

J: 9 ME^ 2 * r- y XSr®/> $ -fr 5 gpg t , 
«IE«'> ^ixfc^ 2 y XSrffl^T^E^ 1 T 
A,dt y XASr*fT-fS«»t Sr^-trc i: *W&b1rZ>m 

[ it 9 J HUES? 2 it , 

o*#v^^L»tntf. ar2<EiAfteKft«[«:RicR« 
SftEiiin snfc* 2 iE^^«cffi=irm 2 soffit Jt$& 

S^EittSl- ± 0 % 2 <EHIft£Xff:«t^ jR 2 SJPffi<t 9 /h 
$»tfttf, ttEJK2^yy7 p ^X«^«»ei|»SrfT5 

IIRjra 1 O ] WE^ 2 te^SPgl*. fltEltlfJtr J: 9 
»2(B»ftjfesE«cffl[*«*2a6JIHtJ: 9*#v^»«b»tn 

1 1 ] HfrEHI 1 r/i^=ry XAii=r^y K7vu 



( 3 

3 

y XAfjb^- tzftrnt-tzmxigi iEiw>7*7-f 
[it 1 3 ] mt&mmtj£mmiiT/is=r y xa^ji 

[if#«14l flE^7 — ffifi. SSMb ft -^-tE 
?iJ±T-tfJiE^t$^c:m#^*fj^-t-5^^^ hi© io 

[$ci] 

l -a 

d. = (1/N) -2 | e, | 

l-D-l+l 

£3HbTA-=f y Xak «fc ?) Six5fSt-ftffi*»= <toT 
7*7^ > F^t-fZtcibcDy?^ *s h^it->^.y L M.<oU 20 

XAT-StrlE^k^O^T 1 y7 p t'i' X£M*i>£-ti:ft;S* t> 
^7-f> K«Nb£*T 5 KHr t , 
irE^9—K[3»*0f*ltt J: 5 /h£ir tftEft 1 

^yxAts/i5i2r/^yxA T-^ts^-ft^^cOT * 

7 ry 7*7--f X S:^/> $ -frft *s e> 7* ? j v K4*Mb Srfr 5 

[if #1 i 6 ] v^J^^mm^m^ritz^—^m^- 

Sr*flsT/u=r J/ XAi; i 5«*$*b«*Mt»*»w ±oT 

'pzittetf ^7*7-0 h-^t^n o m i mit^m t , 
ffimmiT^dri) xj*bmt£zm2Tsi'=rv x&X'ftiw. 40 

SSKtiSO^T 1 y7-y--f X&«/>$i2rft;i5 t,7*7-f > k 
«Hb 5 £ 2 mWL^Wi. t . 

«rE^7HK*»3fJtS* ± 9 w|§£-|ij|frfESfc 1 *fb# 

IBIS 2 ^•ffc¥IS:£i!lR-t-.5 ^Mff^S: £ Sr^tf i t & 
4#f8 1 1- 5 7* 7 -f > K3Hb A 0 
[if 1 7 ] flrE*tt"-f Stt. 

50 
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4 

M^^lWIE'EBMe, ( i =n-N+ l~n) 
BWd, Sr^ffi-r^^ffl^tti^^^e^Sr ir£ 
#^i:-t-Sif**l 6fEg^:/7-r>'K«?{fc->;*7 i A < , 

[nt*« 1 8 j ttE¥$riratti mmm. e , ( i 

= n-N~n-l) SrfEtS-rSR^y^r ffrfER 
^y^rl^fEK^HfcEgglfite, (i =n-N~n- 
1) ire. £=Sr£MaLT, MI&X9lfl[^&Eltffie... 

7A 0 

[0 0 0 1 J 
[0 0 0 2 J 

{f-§-ro— ^Erafe<-0f^rofl|^m#(Training Sequenc 

« $ ftfcff - v&tMttfifc if **#*> 4 < ft 

^Ig^e^A^^^^iJ^yu^iij^T V (HDTV) ft if 

^yX^tcli, =f^y \?T/U=nj XA(Godard Algorith 
m), »±S.U*H=ffT/i-=ry X^ (£AT, SGAir^-T 
5) St>'^rS^(R]Tyl-^y XiN (DecisionDirected Alg 
orithm : £TF. DDAtft1"5) ftif^'fo-5. =f^y 

KT/U=*yXAJ4, D • N 'Godard<7? "Self-recoverin 
g equalizer and carrier trackingin two dimentional 

data communication" , IEEE Trans -on Comm. Vol -C0M- 
28, No. 11, pp- 1867-1875, November 1980^^$tl-TV ^ 

[0003] — m^, d d a £ ntzm^-<D 
^mt^i,m.&M q ^^^ftv^4 , i^T-lil|x^:bftv^<D 

irtfcSo t*oT, 7^ ^/i-S>4*^ if ^4§^t>&$fftlDl 
D D Aft k'XfcffitZ^k&mft-t^t T'fcS. ***** 7* 

7-<>'K^-fk->7.7A{r*5v^T, EMrositsSMfc 
^tlftV^ft-i-Y. l^tt^y KT/u=/y XASrffiv^ 

^7 % AHDDA-C«#<S!<l:SrfT5J:5«»**t5. * 



( 4 ) 

5 

■5 S G A * 1 1 £M £ tl tz. S G A K i <0 $C#fl \Z. £ *l 

Mfjt (tap-weights) or>X#rt-ffl^ ?>H-3, 

[0 0 0 4] b*»U i«e?l5W^'7^>'KI?'fk->^^AT- 
{4. #(i=fy^ KT/l^y XAft£*bftfc[s]ifc»Si?7B 

v ^fc^ u: d d a * if fcteifti- set, *Wk#=F & ic * -5 

tt**s»lr<v^n«jS***>a. jJ»a»5IWHjSft#ftbfc 10 
3fefTft*ibrH:. 1 99 3^1fl2 7BMtt&H 
£ftfcP a i k/£ifW3 — n s/^#fF0, 5 2 4, 5 5 

-it'SiSCMA (Constant Modulus Algorithm) ftfflt ■> 

ixtz-m^tium*- is visa K<a t 

ftif, DDAtfSfTibftSo VDA&fto&'PX'&te*-? 
— &1ftU<D* Uyi/a/i-Kttt- &bft»t*U4\ CMA 

[0 00 5] 20 

Xftjgj£i$K^ffc;£-t»r5 S^-i" -y KSHfcv'X^A.R.tf 

[0006] 

flS-t-^feftW^-Y ^ K««t^f Aroft^7Ji£-efco 

SSPgi. WE^t^t/IM XI::.fc9flfctS^9 — ftHfr 
i*7-*-*/i'5ftft 9 (fc< 1 T>u=f JJ XAftBfj£lH«fc»5 

XftffliXT^r/iMXi^MI-al&i^HJfS:!^ W 

e^m ufy 7°tH-f x-cs&esb 1 r/u=r y x 

Aft^frU WE3fn*7"y:7^Xftigj&|$fr^H£ 40 

*3*iw&«wissi*fc, we* i aos«wta»©ietf 

VX&ik-fZm 1 fe»*3fe**«[©*# $ ft?£ 1 

ASrJB2T/i'=fyXAfcte»-t-5llSl(E»S:l«t, WE 
&2T/u=nj XASrUffLT, If! 2 7Vu=r>J XA<D|£fT 
J: -5^-7— fflSrffl^TWE^^ s/ X^r^ 2 
Xfc*JE-t-5JK2*5Eai»i:, MESHES 
I2^fy7't^ Xl=J:9WEm2T/u=fy XASrim 
U WK£2x^y:^1^XftjgjSttfcTirgg$-fr5!g2 50 
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6 

xmt-rz m 2 <EKft£Sftfg«>;*;# * ftig 2 amfit t 
jtiars* 2 mw&2\m.wm<D\m&$k 

WE^fc«&3§£rofci6<£>T/i^yXAftWE 

* 2 ryu=* y xa^ t> wEfg 1 x/v=f y XAirte^ts 

* 2 m&mk k Sr^tr £ t t :/?-f > K«Wk 

[0007] ^^^^iifSwSft^^/t^-^m^ 
ft^ffcT^rf y XACi 0*£Sfti«Wfc«*K J:oT 

fc«^o^9H*fttftWi"3RI*i:, WE^-7-fjt^Bf 
£fi£J;!?7C#v^a-l4, »i7/u^!)XAfiSW 
R^x-t 5 - y XSr«^ $ 1, ^ K^Nfcft 

SMfcGMKOTXT 1 •y^'IM' XS:«/>$*^ai h-f^J is K 

=7jy K*Hki'^f A <pfipj«p£& <fc <? igj& £ ft 5„ 
[O 0 0 8] X, 7 !f ^^^iiflr«)§fg Sftfc^— 
ft 3KkT A- y X A «t 9 jg^ £ ft 5 4MfcfiHR|c iot 

7-tt**ai-5*M*at, 117/^yXAflfE 
«Wt«*«) x 9 1 sf XSr®/> * -frTfe jjs fe^yK 
^•ffc;S:fT9mi^-fli#Si:, WSf 17^yXAi:I 

* 5 * 2 T /U=* y XAfidE^kifW^f y T'tJ-W x 

& ^ 9 W K Wk ft It 9^2 *Mb#« 
k. ilSxy- «[*«3fft«J:0*#V^»^-H:tliE*l» 

^#»ft»*lb. WE^7-«^^jgJ;l3 /h $V^-^ 

»WE*2*M:#&ftW*-r5 Wfcffl»#S£ ft^tf n 

[0009] ::t«. WE^m#^»i, «WkSftfc«* 
tE2W±-CWE«Mk*ixfc««-l::»je:-*-«»3£#>r v h 
IHKoreBlfiEeftlHHi-seBMBJfa^at, 0fJE*©l«r 

EiE^ffle, ( i =n-N+ l~n) 7»^f> ^SEft'flt d , 
fcJIUtSspWdUHfftfctllitS. X, WE¥*&fiS 
©ffi^Sli. SEKffie, (i =n-N~n-l) ftEtg"T 
5R^s'77t. WER^ <! s'7rl-Eti$^fc8Ett 
fe,(i=n-N~n-l) ire. irftm^fLT. WE 

ftffft^&EgNitte.., ftwic-t-iajwsi:, mmmn 

#©*l|c»*K:i/Nft*J|tb-c, ¥^SgSlfiid„ fttti 

[0 0 10] 

IHttMl KT, as#bfcHBfca6<5#*«M«><iFa[* 

saswftBJWKttw-rs. m 1 w^sftttfifj©^?^ v k 
SMIsv'X^aw^ci y^H-c*>5o 0 1 ©7*7^ y K^l 

'fkv'X7 L A^*3V^T, Sfrf^y KT/U^yXA5W&B 

13(4. fP*D$^-5^k$tv/iv^^-Y„ ir*)-br^^ 
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•y KT/P^y XA£ffl<^T3Ht:£^fH--5 0 *LT, =* 

ro&#t^i-;h,(4\ vK«Nb->;*.;r.M4, gj&frj 
(SpgBi 5K<fc>? KT/u^yXAHfrgg 1 3^e>D 
DAjUfrgBl 4Kgj!5&;i, DDA^SPl 4T-{g-!§-3? 

„ 14, DDAUffgBl 4<7>DDA*fctt^rtlSrft#-e# 
5 S G A* tL\±%LM £ axfc S G Al£ J; 9 foMzlgik £ ix 

ttDDA^ff^l 4K±9#ibn5^$CC, > 14, ^--f 10 
>- K^-fbSS y^Oftffi (tap-weights) WH&rK 

[ooi i ] gmsypas 1 5 y 9w * h-mitm 1 1 

1 5 b ¥*HgfB4Kd. te*-3v*-c» =f 

1 - I 

d. = (1/N) -2 | e, I 

t-m-H+1 

8BHe a Htjfco* (2) <z>J:5»w3e«ssn« 0 
e a = e n . R + j e fl . i 
C^-C% "e a . 8 " RXf "e B ., M (i. fo^g^xy- 

©n.i = Z n .i — a n . I 
-r.T% "Z n (=Z a .» + j Z B ., ) " I*, ini^y 

n.R +j a n>1 ) " »3t#ai 2tr.t9iajij±"es 

£g«lffle a ttMiCUfc* (3) £flJt*fcfHSfc:.fc9 
# ft bit* "Z a " XV "a a - ^att^ROMf 
-^tfflv^#ft5>H5o BESI¥*Mttd. <D»g\ h 
7 >^^<—^yU7 >r (Transversal Filter) &:/fH 

fflOonjK^y^rSfeliF I FO(First-In First-ou 

[0015] H2ii ¥*9tti»3»SB i s b \adiiz>m.m 

gl2(r^o^T, Ri/<^77 2 1 iaiNfl<0K»ffiO|ft 
»«[ I e B _, I f I e a . t I , I e .-, | 

-T3o aft, «ffc*BEHIffl[ I e a | J&SG3 2 *>3£BteA2j 

^^eg^gg^ft, fiP*,. Sft^Rf/^ ( y77 2 1^ 
#*Wc:A*S*Lfcia»ffl[ I e 
I $rSSS2 3^Hi^« 0 »j|»2 3f±, &&<D 

ao*i»^7-f — K/<y^*naesiaiMi[N • d a ^ so 
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^s, K7/u=*y X**fr8Bi 3 <!:DD AHfrpB 1 At<0 
[0 0 12] £IT, <9ftffiftpg|!l 5aMftfrHMPU:K9! 

V KWfci^^AfcA^SnSfi-^Y* t?S>9, St 

bfco, Sfrf5¥^sgffiffid ft yK^kgi i co 

m^m-^-Z ft i»t^sK>f VNM<OBE«te B SrfflV^#c£> 
* (1) »w±9«|jSS4x5 0 

[0 0 13] 

[^C2] 



(1) 

[0 0 14] 

- (2) 

(3) iCt93e«SSix5 0 

e a ,R — Z n , r — a a . s 

•• (3) 

P>-hfE<OE£8t{fi | e,., | tLT, »3M» 

2 314, trfcteAaSiftSIEIttt | e. | Sr, IgNiffi I 

5, 

10 0 16] — fffctdA^^ixSSEffllffl I e. I 
14, ^^^P(r«t9mft^$n-Cv^n^<s/7r 
2 irofeB, BP*> I e.., I *«Wj«Sn-CV^fcit«KIB' 

»*ffit*SniB^y77 2 1W| e.., | 7»>?> j e 
.-i.i I l-^Kl^n, | e,.,., I fiLglwBfjRSil-CV'' 

— #*tDfcA***tfc7 f — tLT, "N- 

(001 7] g?^2 3 75^ttS7J$tV-57='- : ?N • d. 
(-(4, *|HS2 5fcJ:5 1/N*s»«tfeix5. 

d„ Sr«v^-cm^•fkwfc^^>wr/^=ry X^S:, =f^ y 
K7^^!)XA^t,DDAl:, Sfc{4DDAd»e>=*^5/ 
Kryw-=f y XAfrtetfti-^,, 

[0 0 18] HI 3 14, *mt&M\zS:Z>W&T;i'=i!) XJ>. 
U 1 5 c T-nfcttST/u=fy XAF^<7?te^S:Ui^-r5fc 
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»o«En0-e*>5o mifeWzm Ury^aoi) « % « 
S*u Ii77^=0i:t^ (77^^3 0 2) 0 r<£> 

0 3) o -dtfy KT/u^y X^a* i EHgfTS*i5Stc:8 

^ffitfS "3 0 0 0" ±9/h£UV&>5ri>;*Mfc3£ 10 
(^fy^3 0 5) o ::t\ $177^IW 
y KTyudry XA<0SSfflg«"T?*>9* Sgi^^oJfciR 
KiJifigi UTtttoHfcft* "3 0 0 0" l*. *Wfc*>*^ 

[0019] $177^ "3 0 0 0" ± 
II MLf:^75/y3 0 3CI^ ^yK7^=f!l 
XA*$WW3WT*n* 0 — 1177^ "3 0 0 

0" J;&/h$<fttt*ifi, SP^, =T^yK7/u^JXA 

as "3ooo w iHiJMiiiffsnntf^^s/^a o 6 tit 

2 77^ "0" K-fes/T 1 ^ V^SttS UT5//3 0 

6) • ^fywxn «Wfc*«sejetJfc*i- 

■r*>fXo**|Bfc "K, /d fc (K, »±ffijft<03fe 
IS) " ^/h$V^^«^»3tSixSo »5^f^t 
>fXW:IEIfc¥J*«d a fcSto«LT*3E£;h,*j^ ^co 

5 (^^3 0 7) o -t<0«* SEg6¥^fBd tt asgfje 30 
<7)8 l^i/yv/g^ K« J: 9 /h £ i ^*5^^s«t36 £ tb£ 
(^^^^3 0 8) 0 

[0 0 2 0] ^rT% Il^Uy^gyUKIli, ^ffy 
K7/i/^yXA^?)DDA4fcliSGA^fi«S:ipiJ£ 

j£EHRSt;: % ^xy^lNf XtfS«^£n* 40 
0 9) 0 0 3cO^Jfe0ijT'f±. ^fyWX«)«/>©fc 

*<z>S2M3]*«r "ioooo" EiiK^bfc^^ v-^x 

^7-^/^3 0 9T^>S^^^^^/^ih-f Xfi. K 
* * T(D#tt/£ if id J: 9 ftf^^t $ ^KJt-r* ^ t # 

[00 2 1] ®B¥*Mtd. **Ul/y^g^ 

U72/X3 1 0) o -t<7>«. 82 77^ "5" ±9 

'hsv^^^jftssssna n) 0 827 so 



#0B¥7-9 5 13 6 
10 

7^W7/^!I XAg^tgg^^f^f f 

T5/X3 1 1 \z J:5»9igUtt, ^yK7;u^!IXA 
^ & D D A— <OT/U=^ y XA*5#l355 y >f Xsfc if {r*f IT 

2 75^5 "5" ±9/h£l**Ui* ^7^3 0 7^)^ 

f^3 0 9) o — »2 77^# "5" ct9/J^< 
fcttHtf, ^yK7/^yXA^t,DDAI:feiJJi 
£ {**ry73 1 2) 0 

[0022] wtffi«^«fcs^v^e>nsT/u=jy xa 

*L5 (^7^X3 1 3) o ^7^^^3 1 3K*3^-C* * 
^ y :XW Xtt, €Mfca*gfJfefciK3fc-t-5 J: 5 ^H^6<j^ 
*ftfcD D A^f y W Xo**« i "K» /d. 

£ c ^S-x^y^^fXfi, BElRspiSfid. KRJtfll 
LT«3E$*tS^. ^:C0ft^:ftt^DDA^^-/7 p ^X 

3 77^ "0" £Kje**L5. 

[0 0 2 3] -ts>«, *JE£ftfc*yy:^v<Xi;:j;9 
DDA^HfTStbS (X7 5/X3 14) 0 «V*T* DD 
AOjWf^BI*Ufcra«5p*&ffl[d. ^2^u>^> 3 yu 

5) 0 ^2*Wy ^3/UKffii3DDA7^=^ 

d ft 2 * u ^ > a ^ Kit ± 9 < * tt 

ixtf, l^f y7 p 3 1 4^DDAtfffbJl5*, 

4»aig»^ "ioooo" mmz^^y^-fx^m 

(^^^^3 1 6) o ^^"C, »«[§]* "1 0 
0 0 0" m±^^7A<o^mzX OfiEScirRJt-rsr i: 
* 5 "C#S 0 ttt, ^75/X3 16^75/Xt^X|j; 

[00 2 4]-*, fgft¥^ttd. 35S*2^Uy>g/U 

(^77X3 1 7) 0 -eco^, 83 77^5 "5" ±9 
/h*V^^3CSlxS (^7^5/^3 1 8) 0 r^SP^ (3 
18) ft^f A©7yu^!l XA^DDA^MXy K 

r/u=ryXA^teijistt5jc*3v^r, :^7^!)X^ 

fc^o Lfctfot, »3 77^tt:ttafil|l1ll[ttW3«L./t 
S2 77X^^i^ii^ r^u^y x^te^oo®®S 

9H^«j|cgt^Stt-5 0 

[0 0 2 5] 8377X^5 "5" ± 9 'h £ l**Uf. 
5/X3 1 4<ODDAIiSVSIfi : SixSo -^^^flfliE^ 
f^Hii^, /u— T^EISfr^ "1 0 0 0 0" {^m^^y^^y^- 



( 7 ) 



11 

■< Xi>m'PZfrZ> (XTy73 1 6) „ — |377 

,urry XAjcte^^tt (*^;y:/3 i 9) , KrjfcLfc* 

T5//3 0 6 l:I5 0 

[0 0 2 6] ^oj;5t-, 

*, * ©II6*» 6*i <5 ffi*¥*&tt*r * u y -> a /u KM £ 
[0 0 2 7 J («, *3HfeM«>#S*M:. iiiia-ftica^S: 

[0 0 2 8] 



#B3¥7 
12 



9 5 13 6 



[HBB«>ffi¥&K9n 

[iai] **iSMW7'7-r > K^-fiiv'^fA^-rT'n 
[H2] *iai[«oBEBiJ|2j«aoiita***s)i3i-t-« fc 
[113 a] ^mMmw?'?^ >- h'^ti/XT j*<dm'mjj 

1 1 ^^mhks 

12 *9-YlfSfcJfc#R 

13 =f^y h'Tsis=r!) XJ±mfiU 

14 DDA&ffft 
1 5 3J8ISHj»g|$ 

1 5 a SgHi«3ISl5 
20 15b 5p*&fitS5gLgt5 

15c ty&T/\s=r!) XJ*M 



mi] 



1 



11 



13 



Cn 



14 



DD AUffSB 



Zn 



12 



15a 



15b 



1 



|lenl 



15c 



15 



T 



( 8 ) 



#li¥7-9 5 13 6 



(EI 2 ] 




[H3 Bl 



0 



I 

•35377 ?=0 



313 



I 




316 



100000^(3 




YES 



( 9 ) 



5 13 6 



[H3A] 



301 



> 



302 



303 




304 



306 



307 



1 




309 



10000HISIC 



*2 7 5^1*40 



